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ABSTRACT 

This supplemental report presents and discusses groundwater data from 
June and July 2003 that were not included in the Waste Area Group 10, Operable 
Unit 10-08, Remedial Investigation/Feasibility Study Annual Report for Fiscal 
Year 2003. Twenty-two wells were sampled for volatile organic compounds 
(Appendix IX target analyte list), metals (filtered), anions (including 
bicarbonate), and radionuclides (I-129, tritium, Tc-99, gross alpha, gross beta, 
gamma spectrometry, uranium isotopes, and Sr-90).  

Tritium, gross alpha, gross beta, and uranium isotopes were the primary 
radiological analytes detected. Gross alpha, gross beta, and uranium isotopes 
were at background concentrations. Tritium was detected in two wells at 
concentrations less than 1,000 pCi/L, well below the maximum contaminant level 
of 20,000 pCi/L.  

Thallium was the only analyte detected at or above its maximum 
contaminant level. However, the single thallium occurrence above the maximum 
contaminant level was at the detection limit, making this detection suspect. 
Several other metals exceeded background levels determined by the United 
States Geological Survey. Nitrate was elevated in well USGS-004 and probably 
represents off-site agricultural influences. Off-site influence was also indicated 
by elevated conductivity values for USGS-004 and -27. 
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Waste Area Group 10, Operable Unit 10-08, 
Remedial Investigation/Feasibility Study Supplemental 

Annual Report FY-2003 
1. INTRODUCTION AND PURPOSE 

This report presents the results of groundwater monitoring conducted during June and July 2003 
within Waste Area Group (WAG) 10, Operable Unit (OU) 10-08, at the Idaho National Engineering and 
Environmental Laboratory (INEEL). The groundwater data in this report were not included in the 
Waste Area Group 10, Operable Unit 10-08, Remedial Investigation/ Feasibility Study Annual Report for 
Fiscal Year 2003 (DOE-ID 2004). 

These data were evaluated to assess compliance with maximum contaminant levels (MCLs) that 
are in place for groundwater. General water quality parameters were also evaluated with respect to 
groundwater types and background values. A complete listing of the data from June and July 2003 is 
included in Appendix A of this report. 

The results of the groundwater analyses discussed in this report are used to help ensure that 
environmental impacts associated with releases or threatened releases of hazardous substances are 
thoroughly investigated and appropriate actions are taken to protect the public and the environment, per 
the Federal Facility Agreement and Consent Order for the Idaho National Engineering Laboratory 
(FFA/CO) (DOE-ID 1991) and the Comprehensive Environmental Response, Compensation, and 
Liability Act. 

2. REGULATORY BACKGROUND 

The FFA/CO (DOE-ID 1991) defines WAG 10 as the miscellaneous surface sites and liquid 
disposal areas throughout the INEEL that are not included in other WAGs (Figure 1). OU 10-08 
encompasses INEEL-related concerns about the Snake River Plain Aquifer (SRPA) that cannot be 
addressed on a WAG-specific basis. With Agency concurrence, any new site in a WAG whose record of 
decision (ROD) has been signed can also be included in OU 10-08. 

Development of data with sufficient quality to evaluate in the remedial investigation/feasibility 
study (RI/FS) will require several years, because groundwater flow and contamination over the entire 
INEEL is evaluated under OU 10-08, and it is impacted by ongoing cleanup activities at other WAGs. 
Consequently, the Agencies agreed that an annual OU 10-08 status report would be issued detailing the 
progress being made toward the final RI/FS report. The OU 10-08 RI/FS will be built upon evaluations 
completed each year and summarized in the OU 10-08 annual reports. These annual reports are a 
compilation of historical groundwater data, each year’s groundwater sample analysis results, and 
evaluation of those results for trends and data gaps. As data gaps are identified, agreement will be reached 
with the Agencies on how best to fill these gaps.  

The comprehensive nature and scope of OU 10-08 necessitates that monitoring data be collected 
over many years and long-term integration among individual WAGs be maintained to ensure that all data 
needed are available for the comprehensive RI/FS. The large area encompassed by OU 10-08 and the long 
groundwater travel times require the monitoring of water quality and water levels over many years to 
correctly and adequately characterize the SRPA for risk assessment calculations. In addition, it is critical 
that the OU 10-08 numerical and conceptual model be calibrated and interfaced with the individual 
WAGs to create a synergistic and integrated understanding of the aquifer flow regime, contaminant 
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source terms, and subsurface transport at the INEEL site. An integrated understanding of the overall 
health of the SRPA beneath the INEEL is critical for communicating the impact of the INEEL to other 
users of groundwater in the SRPA. To this end, the tasks presented in this report were designed to collect 
data over a period of years and develop an INEEL-wide understanding of contaminant flow and transport 
in the SRPA. 

The work scope of the OU 10-08 RI/FS is based on data gaps identified in the OU 10-08 RI/FS 
work plan (DOE-ID 2002). The activities in the work scope are necessary to characterize and assess 
INEEL-wide groundwater risks and will ultimately be used in the OU 10-08 ROD. It is important to note 
that many of the tasks done under OU 10-08 support the RI/FS work scope for individual WAGs. For 
instance, the groundwater flow characteristics and INEEL-scale subsurface stratigraphy are used as 
boundary conditions for the smaller “windows” in the SRPA studied under the individual WAGs.  

3. GROUNDWATER SAMPLING DATA 

Twenty-two wells were sampled for volatile organic compounds (Appendix IX target analyte list), 
metals (filtered), anions (including bicarbonate), and radionuclides (I-129, tritium, Tc-99, gross alpha, 
gross beta, gamma spectrometry, uranium-isotopes, and Sr-90). In addition to the above analyses, the 
Highway-3 well was sampled for nitroaromatics and four wells (USGS-009, -086, -105, and -109) were 
sampled for C-14. The locations of the guard, baseline, and boundary wells are plotted in Figure 2. 

Sampling was conducted at all WAG 10 wells in accordance with the Field Sampling Plan for 
Groundwater Monitoring under Operable Unit 10-08 for Fiscal Years 2002, 2003, and 2004 
(INEEL 2003). Wells were sampled for the analytes listed on the sampling and analysis tables in 
Appendix A of the field sampling plan. Full analytical results for each well are provided in Appendix A 
of this report and grouped by radiological and nonradiological results.  

The primary radiological analytes detected included gross alpha, gross beta, uranium isotopes, and 
tritium (Table 1). Other radiological analytes detected include I-129 in USGS-106, Cs-137 in USGS-101 
and USGS-009, and Sr-90 in USGS-001. The concentrations of these analytes were near their respective 
detection limits. With the exception of I-129 in USGS-106, Cs-137 and Sr-90 do not have a history of 
occurrence in these wells, and their occurrence near the detection limit makes their detection suspect. The 
concentrations of gross alpha, gross beta, and uranium isotopes were similar to background based on 
background values from Knobel et al. (1992). Tritium was detected in two wells, USGS-104 and -106, 
and both of these wells have a history of tritium detections (Figure 3). Currently, both wells exhibit a 
downward trend in tritium concentration.  

A few volatile organic compounds were detected at low concentrations and well below MCLs. 
Trichloroethene and styrene were detected in DH-1B and P&W-3 at less than 1 µg/L. Methylene chloride 
was also detected in DH-1B and P&W-3 at concentrations of 160 and 130 µg/L, respectively. However, 
methylene chloride is a common laboratory contaminant, and the data were flagged “B.” The methylene 
chloride data were not flagged nondetect, because they were greater than 10 times the blank. Xylenes, 
ethylbenzene, and chlorobenzene were detected at the Highway-3 well at less than 1 µg/L. 

The data for anions, common cations, and metals are summarized in Table 2 and compared to 
MCLs or secondary MCLs. Data are also compared to United States Geological Survey (USGS) 
background values for the INEEL. Review of the WAG 10 boundary, baseline, and guard wells indicates 
that all analytes, except for thallium, are below the MCLs. Thallium in USGS-104 is above the U.S. 
Environmental Protection Agency MCL of 2 µg/L at 2.4 µg/L; however, the detection limit for thallium 
was approximately 2.1 µg/L. In order to reliably determine that thallium is above the MCL in this well, a 
different analytical method with a lower detection limit needs to be used to evaluate the thallium data. 
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When USGS-104 was analyzed in December 2002 using a low detection limit method, thallium was less 
than 0.15 µg/L. In addition, zinc and iron concentrations in the groundwater samples from USGS-103, 
-104, -108, and Highway-3 were elevated (Figure 4). The elevated zinc and iron concentrations in these 
wells are the result of rusting carbon-steel casing and deteriorating galvanized discharge/riser pipe used in 
the construction of these groundwater monitoring wells. 

The relative and absolute concentrations of common cations and anions are water quality 
parameters that can be used to distinguish sources of water and contamination. Theoretically, the 
chemical signature of the various water sources can be used to discern groundwater flow paths and 
determine sources of contamination. The common cations are sodium, potassium, calcium, and 
magnesium, and the common anions are chloride, sulfate, and bicarbonate. A graphical representation of 
the major anion and cation composition for the wells sampled as part of the WAG 10 June–July sampling 
event is shown on the Piper diagram in Figure 5.  

The Piper diagram for all of the WAG 10 wells shows that USGS-27 and -004 are outliers 
(Figure 5). The anion and major cation chemistry of these wells suggests off-site influences. USGS-004 
has a much higher nitrate concentration, 4.6 mg/L-N, than other wells monitored under WAG 10 and the 
USGS background (Table 2 and Appendix A). The higher nitrate concentration in this well probably 
reflects an off-site agricultural influence. In addition, USGS-004 also shows influence of infiltration from 
Mud Lake based on oxygen isotope ratios that indicate evaporative effects (USGS 1999). The 
composition of USGS-27 is high in sodium and chloride compared to the other WAG 10 wells and 
background values for the SRPA. 

The data for field measured parameters, including temperature, pH, and conductivity, are 
summarized in Table 3. Table 3 also includes completion information, including screen/open interval, 
pump depth, and approximate water level at the time of sampling. The data for field parameters are 
included, because abnormal, high, low, pH, and high-conductivity values can be used as indicators of 
contamination. The conductivity values for select wells are shown on Figure 6. Wells USGS-004 and 
-027 have higher conductivity values than the other wells (Table 3 and Figure 6) and suggest that 
USGS-27 and -004 show an off-site influence.  

4. SUMMARY AND RECOMMENDATIONS 

Groundwater samples were collected from 22 wells classified as baseline, boundary, or guard 
wells. Samples were analyzed for volatile organics, inorganics, and radionuclides. The only analyte 
detected at or above an MCL was thallium in USGS-104 at 2.4 µg/L versus the MCL of 2 µg/L. However, 
the detection limit for this sample was approximately 2 µg/L. Because of the uncertainty associated with 
thallium detections, it is recommended that thallium be analyzed using a low detection limit method. 

5. REFERENCES 

DOE-ID, 1991, Federal Facility Agreement and Consent Order for the Idaho National Engineering 
Laboratory, Administrative Docket No. 1088-06-29-120, U.S. Department of Energy Idaho 
Operations Office; U.S. Environmental Protection Agency, Region 10; Idaho Department of Health 
and Welfare, December 4, 1991. 

DOE-ID, 2002, Waste Area Group 10, Operable Unit 10-08, Remedial Investigation/Feasibility Study 
Work Plan (Final), DOE/ID-10902, Rev. 0, U.S. Department of Energy Idaho Operations Office, 
August 2002. 
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DOE-ID, 2004, Waste Area Group 10, Operable Unit 10-08, Remedial Investigation/Feasibility Study 
Annual Report for Fiscal Year 2003, DOE/ID-11116, Rev 0., U.S. Department of Energy Idaho 
Operations Office, April 2004. 

INEEL, 2003, Field Sampling Plan for Groundwater Monitoring under Operable Unit 10-08 for Fiscal 
Years 2002, 2003, and 2004, INEEL/EXT-01-01529, Rev. 4, Idaho National Engineering and 
Environmental Laboratory, June 2003. 

Knobel, L. L., B. R. Orr, and L. D. Cecil, 1992, “Summary of Concentrations of Selected Radiochemical 
and Chemical Constituents in Groundwater from the Snake River Plain Aquifer, Idaho: Estimated 
from an Analysis of Previously Published Data,” Journal of Idaho Academy of Science, Vol. 28, 
No. 1, pp. 48–61, June 1992. 

USGS, 1999, Chemical Constituents in Ground Water from 39 Selected Sites with an Evaluation of 
Associated Quality Assurance Data, Idaho National Engineering and Environmental Laboratory 
and Vicinity, Idaho, USGS Open File Report 99-246. 
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Figure 1. INEEL site map showing WAG locations. 
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Figure 2. INEEL baseline, boundary, and guard wells sampled in June and July 2003. 
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Figure 3. Tritium concentrations over time for USGS-104 and -106. 

0

100

200

300

400

500

600

700

Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

USGS-009
USGS-086
USGS-105
USGS-106

 
Figure 4. Zinc concentrations at select wells that have galvanized riser pipes. 
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Figure 5. Piper diagram for June and July 2003 WAG 10 sampling. 
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Appendix A 
 

Analytical Results 
This appendix presents the groundwater analytical results for June and July 2003 at boundary, 

guard, and baseline wells. The complete data set for the groundwater and soil gas data is provided on an 
attached compact disc. Note that alkalinity data and bicarbonate data are reported in units of mg/L as 
calcium carbonate. The data qualifier flags used in this appendix are a consolidation of laboratory- and 
validation-assigned flags and are defined as follows: 

Organic Qualifier Flags 

• B – the analyte was detected in the associated laboratory method blank as well as in the sample. 

• U – the analyte was analyzed for but not detected. 

• UJ – the analyte was analyzed for, but it was not detected. The associated value is an estimate and 
might be inaccurate or imprecise. 

• J – the analyte was detected, but the associated values are an estimate and might be inaccurate or 
imprecise. 

• N– there is presumptive evidence that a compound is present.  

• NJ or JN – there is presumptive evidence that a compound is present, and the associated values are 
an estimate.  

• R – the accuracy of the data is so questionable that it is recommended that the data not be used. The 
“R” flag overrides all other applicable flags. 

Inorganics Qualifier Flags 

• B – the result is less than the contract-required reporting limit but greater than or equal to the 
instrument detection limit. 

• E – the reported value was estimated because of the presence of interference. 

• N –the spiked sample recovery was outside control limits. 

• U – the analyte was not detected. 

• UJ – the analyte was analyzed for, but it was not detected. The associated value is an estimate and 
might be inaccurate or imprecise. 

• R – The accuracy of the data is so questionable that it is recommended that the data not be used. 
The “R” flag overrides all other applicable flags. 
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Radiological Qualifier Flags 

• J – the associated value is estimated. The result might not be an accurate representation of the 
amount of activity actually present in the sample. 

• R – the accuracy of the data is so questionable that it is recommended that the data not be used. The 
“R” flag overrides all other applicable flags. 

• U – the radionuclide is not considered present in the sample (i.e., nondetect). 

• UJ – the radionuclide might or might not be present, and the result is considered highly 
questionable. The associated value is an estimate and might be inaccurate or imprecise. The result 
is considered a nondetect for project data interpretation purposes. 
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